Introduction
New neurons are continuously generated in two discrete areas of the adult brain: the subventricular zone (SVZ) of the lateral ventricles and the subgranular zone of the hippocampus [1] . The latter gives rise to new granule neurons, which mature locally in the dentate gyrus, whereas the former produces neuroblasts that migrate along the rostral migratory stream (RMS) en route to the olfactory bulb (OB), the first olfactory relay in the CNS. Neural progenitors finish rostral migration in the core of the OB where they begin radial migration and mature into interneurons [2] . Despite extensive cellular characterization of individual adult-born neurons, the impact of adult neurogenesis on OB circuit function and olfactory behavior is still unclear. It has been argued that ongoing adult neurogenesis is essential for structural maintenance of the OB circuit because blocking adult neurogenesis depletes the bulb of interneurons [3] . This review focuses on new insights indicating that the function of adult bulbar neurogenesis goes beyond the mere maintenance of neuronal circuits. In particular, we detail the functional characteristics of new neurons and how they shape mitral cell function and olfactory behavior.
Functions for old and new neurons
In rodents, olfaction is a key chemosensory modality that enables diverse essential functions such as food selection, danger detection and conspecific interactions. To fulfill this repertoire of functions the olfactory system has to detect and discriminate between odorants from a rich and varied olfactory environment, and then preserve this information Review Glossary Bottom-up pathway: since Aristotle, the classical view of cortical processing proposes that sensory information evolves through a feed-forward hierarchy. In the first step of the olfactory system, the bottom-up pathway includes sensory signals from the olfactory epithelium to the OB. Classical conditioning: first demonstrated by Pavlov [90] , this involves repeatedly pairing an unconditioned stimulus (which reliably evokes a reflexive response) with another previously neutral stimulus (which does not normally evoke the response). Following conditioning, the response occurs both to the unconditioned stimulus and to the other, unrelated stimulus. Coincidence detection: a process by which a neuronal element can encode information by detecting the incidence of simultaneous yet spatially-segregated events. In general, coincidence detection enables a combinatorial code to achieve outcomes that cannot be generated by isolated stimuli and to increase the number of results attainable with a limited stimulus set. In relation to neuroscience, coincidence detection, long appreciated to play a role in strengthening synaptic connections in the mature CNS, can be important for establishing synaptic connections during neural maturation. Long-term memory: memory lasting several days to months. Long-term potentiation: an increase in size of a synaptic response that indicates plasticity in synaptic connections, lasting one hour or more. Non-operant associative olfactory task: passive pairing of a context with an odorant stimulation that does not require the learning of a specific behavior in order to obtain a reward. Olfactory associative memory: the memory of an association between a given odorant stimulus and a reward. Olfactory enrichment: repeated exposure to novel odorants for several days. Olfactory fear-conditioning: learning an association between a neutral stimulus (odorant) and an aversive stimulus. The animal cannot choose to escape the conditioned stimulus upon testing. Olfactory habituation/spontaneous discrimination task: assessment of non-associative short-term memory (ie. spontaneous discrimination among dissimilar or similar odorants, unaltered by previous reinforcement). Olfactory habituation: progressive decline in investigating repeated similar odorant stimuli. Operant associative olfactory learning: a form of learning consisting of the acquisition of a particular behavior by pairing the neutral odorant stimulus with a reward. Operant conditioning: involves a learning paradigm that leads to the modification of the occurrence and expression of a given behavior. Operant conditioning is distinguished from classical conditioning in that operant conditioning concerns changes of voluntary behavior. Pattern segregation: the separation of neuronal cell discharge patterns allowing divergence from similar input patterns. Perceptual learning: a form of implicit memory that can be defined as an increased sensitivity to stimulus parameters that improves perceptual acuity due to experience.
